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(57) ABSTRACT

Provided herein is a component package including a match-
ing unit and a matching method thereof, the matching unit
including: a substrate; a transmission line formed on the
substrate, the transmission line being connected to a termi-
nal of the component package; a bonding wire electrically
connecting the transmission line and a central component;
and a capacitor unit having a plurality of capacitors electri-
cally connected with the transmission line by wiring con-
nection, wherein an inductance of the matching unit is
variable by adjusting a length of the bonding wire, and a
capacitance of the matching unit is variable by increasing or
reducing the number of capacitors electrically connected to
the transmission line, of among the capacitors inside the
capacitor unit, by extending or cutting off the wiring con-
nection.

11 Claims, 6 Drawing Sheets
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COMPONENT PACKAGE INCLUDING
MATCHING CIRCUIT AND MATCHING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority under 35
U.S.C. §119(a) of Korean Patent Application No. 10-2014-
0031644, filed on Mar. 18, 2014, in the Korean Intellectual
Property Office, the entire disclosure of which is incorpo-
rated herein by reference for all purposes.

BACKGROUND

1. Field

The following description relates to a component pack-
age, and more particularly to a component package includ-
ing a matching circuit, and a matching method thereof. The
present invention was derived from research conducted in an
effort to develop convergence IT component material.

2. Description of Related Art

A component package (especially, an RF power compo-
nent package) may include a matching circuit therein. There
are two general methods for configuring a matching circuit
therein.

FIG. 1 illustrates an example of a general method for
configuring a matching circuit. Referring to FIG. 1, a power
component package 10 forms an L.C matching circuit with
an input matching unit 12 disposed between a power com-
ponent 11 in the center and an input terminal 18, and an
output matching unit 13 disposed between the power com-
ponent 11 in the center and an output terminal 19. Each of
the matching units 12, 13 includes a substrate 12a, 135,
respectively, each including a transmission line 1254, 135,
respectively. And the matching units 12, 13 further include
thin film capacitors 16, 17 disposed between the substrates
12a, 13a and the power component 11. Furthermore, each of
the thin film capacitors 16, 17 is connected to the power
component 11 by bonding wires 14, 15, respectively. In the
LC matching circuit of FIG. 1, in order to perform a circuit
matching between an input terminal 18 and output terminal
19, a capacitance (C) and inductance (L) parameters are
adjusted by adjusting capacitances of the thin film capacitors
16, 17 and lengths of the bonding wires 14, 17.

FIG. 2 illustrates an example of another general method
for configuring a matching circuit. Referring to FIG. 2,
similarly to FIG. 1, a power component package 20 includes
a power component 11, input terminal 28, output terminal
29, input matching unit 22, and output matching unit 23.
However, in the power component package 20 of FIG. 2,
each of the substrates 22a, 23a of the matching units 22, 23
is directly connected to the power component 11 by bonding
wires 24, 25, respectively, and unlike in FIG. 1, a thin film
capacitor is not included in the power component package
20. In FIG. 2, an impedance matching is performed by
calculating beforehand an impedance transformer between
an input transmission line 26 and an output transmission line
26, and then designing and manufacturing the substrates
22a, 23a to have a desired impedance transformer value.

The matching circuits of FIGS. 1 and 2 require a detailed
and precise designing to be preceded based on a large signal
modeling and small signal modeling of the power compo-
nent package. That is, in the example of FIG. 1, it is
necessary to design and manufacture an LC matching circuit
by precisely modeling a power component package 10, and
optimize matching characteristics by adjusting the C value
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of the thin film capacitors 16, 17 and the L value of the
bonding wires 14, 15. However, performing such optimiza-
tion is a very difficult task. In addition, in the example of
FIG. 2, it is necessary to calculate the impedance trans-
former between the transmission lines 26, 27 very accu-
rately, and then to design and manufacture the substrates
22a, 23a, or else, that is, if the calculation is not made
accurately, it is difficult to achieve desirable matching char-
acteristics.

Furthermore, in the matching circuits of FIGS. 1 and 2,
there is a burden of having to re-design the matching
circuits, should any difference is made to the power com-
ponents 11, 21.

SUMMARY

Therefore, a purpose of the exemplary embodiments is to
provide a component package wherein a matching circuit
can be configured easily and a matching method thereof.

Another purpose of the exemplary embodiments is to
provide a component package wherein optimization of
matching characteristics can be performed effectively even
when a different component is inserted, and a matching
method thereof.

In one general aspect, there is provided a component
package including a matching unit, the matching unit includ-
ing: a substrate; a transmission line formed on the substrate,
the transmission line being connected to a terminal of the
component package; a bonding wire electrically connecting
the transmission line and a central component; and a capaci-
tor unit having a plurality of capacitors electrically con-
nected with the transmission line by wiring connection,
wherein an inductance of the matching unit is variable by
adjusting a length of the bonding wire, and a capacitance of
the matching unit is variable by increasing or reducing the
number of capacitors electrically connected to the transmis-
sion line, of among the capacitors inside the capacitor unit,
by extending or cutting off the wiring connection.

In the general aspect of the component package, the
adjusting a length of the bonding wire may be performed by
increasing or reducing a width of the substrate and extending
or shortening the bonding wire so that the transmission line
is still electrically connected to the central component
despite the increasing or reducing of the width of the
substrate.

In the general aspect of the component package, the
capacitor unit may be formed on the substrate and comprise
a plurality of subordinate capacitor units having one or more
capacitors.

In the general aspect of the component package, the
terminal may be an input terminal of the component pack-
age, and the matching unit may be an input matching unit
disposed between the input terminal and the central com-
ponent

In the general aspect of the component package, the
terminal may be an output terminal of the component
package, and the matching unit may be an output matching
unit disposed between the output terminal and the central
component.

In the general aspect of the component package, the
plurality of capacitors may be connected to the transmission
line by wiring connection, the capacitors being in series or
parallel to one another.

In the general aspect of the component package, the
central component may be a power component used for
generating, transmitting, converting and controlling power.
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In the general aspect of the component package, the
central component may be a GaN power component.

In another general aspect, there is provided a matching
method of a component package including a central com-
ponent, matching circuit, and a terminal connected to the
matching circuit, the method including: adjusting an induc-
tance of the matching circuit by adjusting a length of a
bonding wire electrically connecting a substrate where a
transmission line of the matching circuit is formed with the
central component; and extending or reducing a wiring
connection between the transmission line and the capacitors
or a wiring connection between the capacitors, in order to
adjust the number of capacitors formed on the substrate of
the matching circuit and electrically connected to the trans-
mission line.

In the general aspect of the matching method of a com-
ponent package, there is further provided determining
whether or not desired matching characteristics have been
achieved for the matching circuit; and re-adjusting a length
of the bonding wire, or re-extending or re-reducing the
extended or reduced wiring connection, according to a result
of the determining.

In the general aspect of the matching method of a com-
ponent package, the transmission line may be formed on the
substrate and is electrically connected to the terminal, and
the bonding wire may electrically connect the transmission
line and the central component.

According to the exemplary embodiments of the present
disclosure, it is possible to configure a matching circuit even
if a detailed designing operation has not been preceded,
thereby being capable of easily configuring a matching
circuit of a component package.

Furthermore, it is possible to adjust a capacitance value
and inductance value of a matching circuit easily even if a
different component is inserted, thereby being capable of
performing optimization of matching characteristics accord-
ing to any changes in the component.

Other features and aspects may be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plane view of an example of a general
matching circuit configuration.

FIG. 2 is a plane view of another of a general matching
circuit configuration.

FIG. 3 is a plane view of a component package including
a matching circuit, according to an exemplary embodiment
of the present disclosure.

FIG. 4 is a plane view of a method for adjusting an
inductance value of a matching circuit, according to an
exemplary embodiment of the present disclosure.

FIG. 5 is a plane view of a method for adjusting a
capacitance value of a matching circuit, according to an
exemplary embodiment of the present disclosure.

FIG. 6 is a circuit diagram equivalently illustrating how
the capacitors of FIG. 5 are connected.

FIG. 7 is a flowchart of a matching method of a compo-
nent package, according to an exemplary embodiment of the
present disclosure.

Throughout the drawings and the detailed description,
unless otherwise described, the same drawing reference
numerals will be understood to refer to the same elements,
features, and structures. The relative size and depiction of
these elements may be exaggerated for clarity, illustrating,
and convenience.

10

15

20

25

30

35

40

45

50

55

60

4
DETAILED DESCRIPTION

The following detailed description is provided to assist
the reader in gaining a comprehensive understanding of the
methods, apparatuses, and/or systems described herein.
Accordingly, various changes, modifications, and equiva-
lents of the systems, apparatuses and/or methods described
herein will be suggested to those of ordinary skill in the art.
Also, descriptions of well-known functions and construc-
tions may be omitted for increased clarity and conciseness.

Meanwhile, in the following description, a component
package is a power component package including, but is not
limited to, a power component (especially, an RF power
component package). For example, the component package
may be a communication component package that includes
a communication component instead of a power component.
The type of component to be inserted may change according
to usage of the component package.

The details and concept of the present disclosure accord-
ing to exemplary embodiments are explained hereinbelow
with reference to the attached drawings.

FIG. 3 is a plane view illustrating a component package
including a matching circuit, according to an exemplary
embodiment of the present disclosure. With reference to
FIG. 3, the component package 100 includes a central power
component 110, input terminal 140, output terminal 150,
input matching unit 120 disposed between the power com-
ponent 110 and the input terminal 140, and output matching
unit 130 disposed between the power component 110 and the
output terminal 150. In FIG. 3, the matching circuit of the
component package 100 refers to an electric circuit includ-
ing the input matching unit 120, output matching unit 130 or
an electric connecting relationship therebetween.

The power component 110 may be a component used in
generating, transmitting, converting or controlling power,
for example, an RF power component. In an exemplary
embodiment, the power component 110 may be a GaN
power component.

Regarding the component package 100, the power com-
ponent 110 and the input terminal 140 and output terminal
150 that are electrically connected to the power component
110 are obvious techniques to those skilled in the art, and the
related detailed configuration is well known in the related
art, and thus explanation on the power component 110, the
input terminal 140 and output terminal 150 is omitted.
However, the configuration of the matching units 120, 130
for adjusting matching characteristics of the component
package 100 and the functions thereof will be the main focus
in the following explanation.

The input matching unit 120 includes a substrate 1204 and
one or more bonding wire 121 connecting the substrate 120a
and the power component 110. The bonding wire 121 is
electrically connected to a transmission line 122 inside the
substrate 120a.

The substrate 120a includes the transmission line 122
electrically connected to the bonding wire 121 and input
terminal 140, and a matching capacitor unit disposed around
the transmission line 122. The matching capacitor unit
includes a plurality of subordinate matching capacitor units
123a, 12356, 123¢, 123d, 123¢ having one or more capacitor.
The substrate 120a may be configured such that a transmis-
sion line 122 or matching capacitor units 123a, 1235, 123c¢,
123d, 123e are formed on a substrate material (for example,
ceramic) or such that a transmission line 122 or matching
capacitor units 123a, 1235, 123¢, 123d, 123e¢ are embedded
inside a substrate material. A width W1 of the substrate 120a
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may be designed or manufactured to be of a predetermined
value, but may also be adjusted afterwards.

One or more matching capacitor units 123a, 1235, 123c¢,
123d, 123e are disposed around the transmission line 122,
each of which includes at least one matching capacitor. In an
exemplary embodiment, each of the matching capacitor
units 123a, 1235, 123¢, 123d, 123¢ may include a plurality
of matching capacitors disposed in a matrix format. The
matching capacitors of each of the matching capacitor units
123a, 1235, 123¢, 123d, 123e may be electrically connected
to the transmission line 122 by wiring. For example, in a first
matching capacitor unit 1234, four capacitors are connected
to the transmission line 122 by wiring in parallel or series to
one another.

The output matching unit 130 includes a substrate 130a
and one or more bonding wire 131 connecting the substrate
130a and the power component 110. The bonding wire 131
is electrically connected to a transmission line 132 inside the
substrate 130a.

The output matching unit 130 is configured to have a same
or similar configuration as the input matching unit 120. For
example, the substrate 130a may include the transmission
line 132 electrically connected to the bonding wire 131 and
input terminal 130, and one or more matching capacitor
units 133a, 1335, 133¢, 133d, 133e disposed around the
transmission line 132, each of which includes at least one
matching capacitor (for example, disposed in a matrix
format).

Likewise, the matching capacitors of each matching
capacitor unit 133a, 1335, 133¢, 1334, 133¢ are configured
to be electrically connected to the transmission line 132 by
wiring. For example, in the sixth matching capacitor unit
133a, four capacitors are connected to the transmission line
132 by the wiring B in parallel or in series to one another.

Furthermore, a width W2 of the substrate 130a may be
designed or manufactured to be of a predetermined value,
but may also be adjusted afterwards. However, the width W2
of the substrate 130a may be designed, manufactured, or
adjusted to have a different value than the width W1 of the
substrate 120a of the input matching unit 120.

Meanwhile, matching characteristics of a circuit is
achieved by adjusting capacitance and inductance values of
a matching circuit (or an input terminal circuit or output
terminal circuit) to desired values. According to a configu-
ration of the present disclosure illustrated in FIG. 3, match-
ing characteristics of a component package 100 may be
adjusted or optimized in a far more easily and improved
method than the methods of related art.

First of all, in the component package 100, in order to
adjust an inductance value of the input or output matching
units 120, 130, a length between the substrate 120a and the
power component 110, and a length between the substrate
130a and the power component 110 are adjusted. For
example, by increasing a length of the bonding wire 121,
131, it is possible to increase the inductance values of the
input or output matching unit 120, 130. On the contrary, by
reducing the length of the bonding wire 121, 131, it is
possible to reduce the inductance value of the input or output
matching unit 120, 130.

In an exemplary embodiment, in order to increase the
length of the bonding wire 121, 131, it is possible to reduce
the width W1, W2 of the substrate 120a, 130a of the
component package 100 towards an end (that is, in the
direction towards the input terminal 140 or output terminal
150), and extend the length of the bonding wire 121, 131 as
much as a distance between the power component 110 and

10

15

20

25

30

35

40

45

50

55

60

65

6

the substrate 120a, 130a that has been increased by the
aforementioned reduction of width.

In an exemplary embodiment, in order to reduce the
length of the bonding wire 121, 131, it is possible to increase
the width W1, W2 of the substrate 120a, 130a of the
component package 100 towards a center (that is, in the
direction towards the power component 110), and shorten
the length of the bonding wire 121, 131 as much as a
distance between the power component 110 and the sub-
strate 120a, 130a that has been reduced by the aforemen-
tioned increase of width.

As such, adjusting a length of the bonding wire 121, 131
may be performed very easily, and thus an inductance value
of the component package 100 may be adjusted easily.
Meanwhile, examples of adjusting a length of the bonding
wire 121, 131 will be explained again with reference to FIG.
4 hereinafter.

Next, in the component package 100, in order to adjust a
capacitance value of the input or output matching unit 120,
130, a wiring connection between capacitors of one or more
capacitor units 123a, 1235, 123¢, 1234, 123e or 133a, 1335,
133¢, 1334, 133¢ and the transmission line 122, 132 is
adjusted. That is, by connecting the capacitors included in
the capacitor units 123a, 1235, 123¢, 123d, 123e¢ or 133a,
1335, 133¢, 133d, 133e to the transmission line 122, 133 by
wiring or by cutting off a wiring connection between the
capacitors included in the capacitor units 123a, 1235, 123c¢,
123d, 123e or 133a, 1335, 133¢, 1334, 133e and the trans-
mission line 122, 133, it is possible to increase or reduce a
capacitance value of the input or output matching unit 120,
130.

Furthermore, since each of the capacitor units 123a, 1235,
123¢, 123d, 123e or 133a, 1335, 133¢, 133d, 133e may
include a plurality of capacitors, it is possible to freely adjust
a size of increase or reduction of a capacitance value by
extending a wiring connection from the transmission line
122, 133 (so that the wiring connection from the transmis-
sion line 122, 133 can be further extended to other capaci-
tors) or by cutting a pre-connected wiring connection at an
appropriate position (so that the number of capacitors elec-
trically connected to the wiring is reduced).

In addition, since each of the capacitors 123a, 1235, 123c¢,
123d, 123e or 133a, 1335, 133¢, 133d, 133¢ may be dis-
posed in different positions inside the substrate 120a, 130a,
and be connected by wiring with different points on the
transmission line 122, 132 or with different components (not
illustrated) inside the substrate 120a, 130a, it is possible to
adjust matching characteristics of the matching units 120,
130 with more precision, when necessary.

As such, adjusting a capacitance value of the input
matching unit 120 and output matching unit 130 may be
achieved merely by connecting capacitors by wiring or by
cutting off a wiring connection, and thus it is far more
convenient and easy compared to techniques of related art.

Furthermore, in related art inventions, when a different
central component 110 was to be inserted, there was a
burden of having to re-design the matching circuit, but
according to the present disclosure, it is possible to achieve
optimization of matching characteristics simply by adjusting
a length of the bonding wire 121, 131 or adjusting the wiring
connection of the capacitor units 123a, 1235, 123¢, 1234,
123e or 133a, 1335, 133¢, 1334, 133e.

Meanwhile, the aforementioned were just examples of the
present disclosure. And thus, an input matching unit 120 or
output matching unit 130 of a component package 100 may
be configured differently from FIG. 3. For example, a
component package 100 may have an input matching unit
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120 configured as in FIG. 3, and an output matching unit 130
configured as in related art (for example, 13 in FIG. 1). On
the contrary, a component package 100 may have an input
matching unit 120 configured as in related art (for example,
12 of FIG. 1) and an output matching unit 130 configured as
in FIG. 3.

Furthermore, an input matching unit 120 or output match-
ing unit 130 does not have to include a plurality of matching
capacitor units 123a, 1235, 123¢, 1234, 123e¢ or 133a, 1335,
133c¢, 1334, 133e as illustrated in FIG. 3. For example, an
input matching unit 120 or output matching unit 130 may
each include some of the matching capacitor units 123a,
1235, 123¢, 123d, 123e or 1334, 1335, 133¢, 1334, 133e, or
even just one matching capacitor unit 123a, 133a.

Furthermore, it was explained above that an inductance
value of an input or output matching unit 120, 130 is
adjusted first, then followed by adjusting a capacitance
thereof, but this is just an example, and thus there is no
limitation thereto. For example, a capacitance value may be
adjusted prior to an inductance value, or they may be
adjusted at the same time.

According to the aforementioned configuration of a
matching circuit of the present disclosure, it is possible to
configure a matching circuit obviating the need for design-
ing in detail and precision beforehand. In addition, even
when a different component is inserted, it is possible to
easily adjust a capacitance value and inductance value of a
matching circuit, thereby enabling easy and effective opti-
mization of matching characteristics required by a change in
power component.

FIG. 4 is a plane view of a method for adjusting an
inductance value of a matching circuit, according to an
exemplary embodiment of the present disclosure. Referring
to FIG. 4, a component package 100 includes a power
component 110, input matching unit 120, output matching
unit 130, input terminal 140, and output terminal 150. The
component package 100 of FIG. 4 is the same as the
component package illustrated in FIG. 3, except that in the
component package 100 of FIG. 4, the width W1 of the
substrate 120a has been reduced in order to adjust an
inductance value of the input matching unit 120.

The configurative elements of FIG. 4 are the same as
those of FIG. 3, and thus detailed explanation is omitted.

FIG. 4 illustrates an example of increasing a length of a
bonding wire 121 (that is, increase of an inductance value)
of an input matching unit 120 for optimization of matching
characteristics of a component package 100. In order to
increase a length of a bonding wire 121, first of all, a width
W1 of the substrate 120a of the input matching unit 120 is
reduced. Herein, only the bonding wire 121 of the input
matching unit 120 is adjusted, while a width W2 of the
substrate 130a of the output matching unit 130 is fixed.

When the width W1 of the substrate 120a is reduced, a
distance between the substrate 120a and the power compo-
nent 110 increases as much as the reduction of the substrate
120a. In addition, by extending the length of the bonding
wire 121 between the substrate 120a and the power com-
ponent 110, the length of the bonding wire 121 of the input
matching unit 120 increases. Consequently, by the increase
of length of the bonding wire 121, the inductance value of
the input matching unit 120 is adjusted (for example,
increase of inductance value), and the matching character-
istics of the component package 100 are adjusted and
optimized.

Meanwhile, FIG. 4 illustrates adjusting a width W1 of the
input matching unit 120 and a length of the bonding wire
121, but there is no limitation thereto. For example, accord-
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ing to an exemplary embodiment, it is possible to adjust a
width W2 of an output matching unit 130 instead of a width
of an input matching unit 120, and adjust a length of a
bonding wire 131 to achieve matching characteristics of a
component package 100. And according to another exem-
plary embodiment, it is possible to adjust both widths W1,
W2 of an input matching unit 120 and output matching unit
130, and a length of a bonding wire 121, 131, to achieve
matching characteristics of the component package 100.

According to such a configuration illustrated in FIG. 4, it
is possible to easily and freely adjust an inductance value of
a matching circuit.

FIG. 5 is a plane view of a method for adjusting a
capacitance value of a matching circuit, according to an
exemplary embodiment of the present disclosure. FIG. 5
illustrates an example of a first matching capacitor unit 123a
of among the matching capacitors 123a, 1235, 123¢, 1234,
123¢ or 133a, 1335, 133¢, 133d, 133¢ illustrated in FIG. 3
and a transmission line 122 disposed around the first match-
ing capacitor unit 123a.

The first matching capacitor unit 123« includes one or
more capacitor. For example, the first matching capacitor
unit 123a may include a plurality of capacitors K disposed
in a matrix format of 4x6.

In order to adjust matching characteristics of a component
package 100, in FIG. 5, a capacitance value of a transmis-
sion line 122 or input matching unit 120 is adjusted. More
specifically, by electrically connecting one or more capacitor
k1, k2, k3 of the first matching capacitor unit 123a with the
transmission line 122 by wiring connection al, a capacitance
value of the transmission line 122 would be changed or a
capacitance value of an input matching unit 120 would be
changed due to the change of the capacitance value of the
transmission line 122.

For example, in a case where capacitors k1, k2, k3 of FIG.
5 are each connected to the transmission line in parallel to
one another, the capacitance value of the transmission line
122 will increase by wiring connection al. On the contrary,
in a case where the capacitors k1, k2, k3 are each connected
to the transmission line in series to one another, the capaci-
tance value of the transmission line 122 will be reduced by
the wiring connection al.

In a case where desired matching characteristics have not
been obtained even by wiring connection al, it is possible to
re-adjust the matching characteristics by additionally
extending the wiring connection al or cutting of a portion of
the wiring connection. For example, in a case where the
wiring connection al is extended to capacitor k4 along a
virtual wiring a2, a capacitance value of the capacitor k4
would affect an overall equivalent capacitance value of the
matching circuit, and thus making it possible to further
adjust the matching characteristics of the component pack-
age 100.

In addition, extension of the wiring does not have to start
from an end of the wiring connection al. For example, the
wiring connection al may be extended along the virtual
wiring a3 that extends from a middle node of the wiring
connection al (that is, from capacitor k2 to capacitor k5).

Not all capacitors of the first matching capacitor unit 123a
have to be connected to the transmission line 122. For
example, capacitor k6 may not be connected to any of the
transmission line 122 or other capacitors k1, k2, k3, k4, k5,
and instead be left alone.

Meanwhile, only the method for adjusting a capacitance
of the first matching capacitor 123a¢ unit of among the
matching capacitor units 123a, 1235, 123¢, 123d, 123e or
133a, 1335, 133¢, 133d, 133e illustrated in FIG. 3 was
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explained above, but there is no limitation thereto. For
example, in another exemplary embodiment of the present
disclosure, it is possible to achieve desired matching char-
acteristics of a component package 100 by adjusting a
capacitance of at least one of other capacitor units 1235,
123c¢, 123d, 123e or 133a, 1335, 133¢, 133d, 133e, together
with adjusting a capacitance of the first matching capacitor
unit 123a.

According to a configuration of FIG. 5, it is possible to
easily and freely adjust a capacitance value of a matching
circuit.

FIG. 6 is a circuit diagram equivalently illustrating how
the capacitors in FIG. 5 are connected. FIG. 6 illustrates in
a circuit diagram of an electrical connection relationship
between the capacitors k1, k2, k3, k4, k5 illustrated in FIG.
5 and the transmission line 122.

Each of the capacitors k1, k2, k3, k4, k5 is illustrated in
circuit symbols of a capacitor. One terminal of each of the
capacitors k1, k2, k3, k4, k5 is either connected to an electric
wiring al extended from the transmission line 122 or to a
virtual wiring a2, a3 extendable from the electric wiring al.
The other terminal of each of the capacitors k1, k2, k3, k4,
k5 is connected to any one of the nodes t1, t2, t3, t4, t5. In
an exemplary embodiment, the other nodes t1, t2, t3, t4, t5
may be connected to any one of the electric nodes existing
on or inside the substrate 120a.

In FIG. 6, an assumption is made that each of the
capacitors k1, k2, k3, k4, k5 is connected to the transmission
line 122 in parallel to one another. However, this is just an
example, and thus in other exemplary embodiments, each of
the capacitors k1, k2, k3, k4, k5 may be connected to the
transmission line 122 by wiring connection in series to one
another, unlike in FIG. 6.

In FIG. 6, three capacitors k1, k2, k3 are connected to the
wiring connection extended from the transmission line 122,
each capacitor being in parallel to one another. Furthermore,
in a case where additional virtual wiring a2, a3 is connected,
other capacitors k4, k5 may be connected to the transmission
line 122, the capacitors being parallel to one another. Such
additional parallel connection due to extension of wiring
increases a capacitance value of the input matching unit 120.
Therefore, it is possible to adjust matching characteristics of
a component package 100 by adjusting the number of
capacitors additionally connected by wiring.

FIG. 7 is a flowchart of a matching method of a compo-
nent package, according to an exemplary embodiment of the
present disclosure. Referring to FIG. 7, a matching method
of' a component package includes operations S110 to S140.

At operation S110, by changing a length of a bonding wire
of a matching circuit of a component package 100, an
inductance of the matching circuit is adjusted. Herein, the
matching circuit of the component package 100 refers to an
electric circuit including the input matching unit 120, output
matching unit 130 or an electric connecting relationship
therebetween.

The specific method of changing a length of a bonding
wire of the matching circuit is the same as in FIGS. 3 to 4.

At operation S120, a capacitance of the matching circuit
is adjusted by connecting one or more capacitor formed in
the matching circuit of the component package 100 by
wiring. In an exemplary embodiment, one or more capaci-
tors may be grouped to form a plurality of capacitor units.
In an exemplary embodiment, one or more capacitors may
be connected to a transmission line 122 or 132 of the
matching circuit by wiring, or connected to other capacitors
by wiring, or connected to other components on the match-
ing circuit by wiring.
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The specific method of adjusting a capacitance of the
matching circuit is the same as in FIGS. 3, 5, and 6.

At operation S130, a determination is made whether or
not desired matching characteristics of the component pack-
age 100 have been achieved. If so, the matching method of
the component package ends, but if not, the matching
method of the component package proceeds to operation
S140.

At operation S140, the matching characteristics are re-
adjusted by re-adjusting a length of a bonding wire of the
matching circuit of the component package 100, or by
changing a wiring connection of the capacitors (for example,
extending or cutting off the wiring connection). In addition,
it is returned to operation S130 to determine whether or not
the desired matching characteristics have been achieved.
Furthermore, operation S130 and operation 140 are con-
ducted repeatedly until the desired matching characteristics
are achieved, and if it is determined in operation S130 that
the desired matching characteristics have been achieved, the
matching method of the component package finally ends.

Meanwhile, it was explained above referring to FIG. 7
that an inductance value of a matching circuit is adjusted
first and then a capacitance value of the matching circuit is
adjusted thereafter, but there is no limitation thereto, as
mentioned in FIG. 3.

According to the aforementioned circuit matching method
of the present disclosure, it is possible to configure a
matching circuit even if a detailed designing operation has
not been preceded, thereby being capable of easily config-
uring a matching circuit of a component package. Further-
more, even when a different component is inserted, it is
possible to easily adjust a capacitance value and inductance
value of the matching circuit, thereby enabling easy and
effective optimization of matching characteristics when
there has been a change of component.

Although a few embodiments of the present invention
have been shown and described, it would be appreciated by
those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. A component package, comprising:

a central component;

external terminals provided in both sides of the compo-

nent package,

a matching unit including

a substrate disposed inside the component package
between the central component and one of the exter-
nal terminals,

a transmission line formed on the substrate, a first side
of the transmission line being connected to said one
of the external terminals of the component package,

bonding wires electrically connecting the transmission
line and the central component such that first ends of
the bonding wires are connected to the central com-
ponent and second ends of the bonding wires are
commonly connected to a second side of the trans-
mission line,

a capacitor unit including a plurality of capacitors
arranged in a matrix format within the substrate, the
capacitor unit being spaced apart from the transmis-
sion line and the bonding wires, and

a wiring connector separated from the bonding wires
and electrically connecting at least one of the capaci-
tors to the transmission line to form a capacitance
commonly applied to the bonding wires,
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wherein an inductance of the matching unit is defined by
a length of the bonding wires, and the capacitance of
the matching unit is defined by the number of the
capacitors connected to the transmission line by the
wiring connector.
2. The component package according to claim 1,
wherein the length of the bonding wires is adjusted by
increasing or reducing a width of the substrate.
3. The component package according to claim 1,
wherein the matching unit includes more than one capaci-
tor unit and more than one wiring connector.
4. The component package according to claim 1,
wherein said one of the external terminals is an input
terminal of the component package, and
the matching unit is an input matching unit disposed
between the input terminal and the central component.
5. The component package according to claim 1,
wherein said one of the external terminals is an output
terminal of the component package, and
the matching unit is an output matching unit disposed
between the output terminal and the central component.
6. The component package according to claim 1,
wherein said at least one of the capacitors are connected
in series or parallel to the transmission line by the
wiring connector.
7. The component package according to claim 1,
wherein the central component is a power component
used for generating, transmitting, converting and con-
trolling power.
8. The component package according to claim 7,
wherein the central component is a GaN power compo-
nent.
9. The component package according to claim 1,
wherein the external terminals include
an input terminal, and
an output terminal, and
the component package includes
a first matching unit disposed between the input termi-
nal and the central component, and
a second matching unit between the output terminal and
the central component.
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10. A matching method of a component package including

a central component,

external terminals provided in both sides of the compo-
nent package,

a matching unit including

a substrate disposed inside the component package
between the central component and one of the exter-
nal terminals,

a transmission line formed on the substrate, a first side
of the transmission line being connected to said one
of the external terminals of the component package,

bonding wires electrically connecting the transmission
line and the central component such that first ends of
the bonding wires are connected to the central com-
ponent and second ends of the bonding wires are
connected to the transmission line,

a capacitor unit including a plurality of capacitors
arranged in a matrix format within the substrate, the
capacitor unit being spaced apart from the transmis-
sion line and the bonding wires, and

a wiring connector separated from the bonding wires
and electrically connecting at least one of the capaci-
tors to the transmission line to form a capacitance
commonly applied to the bonding wires,

the method comprising:

adjusting an inductance of the matching unit by adjusting
a length of the bonding wires electrically connecting
the transmission line with the central component; and

adjusting the capacitance by increasing or decreasing in a
length of the wiring connector connected between the
transmission line and the capacitors or between the
capacitors in order to adjust the number of the capaci-
tors electrically connected to the transmission line.

11. The method according to claim 10, further comprising

determining whether or not desired matching character-
istics have been achieved; and

repeating said adjusting the inductance and the capaci-
tance, according to a result of the determining.
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